###### Strengths and limitations of this study

-   This study is the largest evaluation of virtual care within primary care in Canada.

-   The study included synchronous (audio/video) and asynchronous (secure messaging) communication to examine physician and patient preference with respect to communication modality.

-   Virtual care implementation engaged primary care providers in independent community practices.

-   Providers interacted with their own patients, preserving continuity of care.

-   Variability on how patients were invited in addition to lack of detailed data on demographic, health and socioeconomic status do not provide insights into equity challenges surrounding virtual care.

Introduction {#s1}
============

Timely access to primary care is limited in Canada and in other high income countries, with only 37% of Canadians reporting that they can see their regular provider on the same day.[@R1] There is a growing interest in using virtual visits to improve patient access.[@R1] Private companies have started to offer virtual visits, which raises concerns that this could undermine continuity of care.[@R2] Many see video visits as the most natural replacement of in-person visits, as both audio and visual cues are present.[@R3] Video, alongside phone visits, are synchronous communication modalities that require both the patient and the physician engaged at the same time. Asynchronous visits include 'secure messaging' (usually through a secure web-based messaging platform) and emailing; they offer flexibility with responding to messages whenever and wherever the provider or patient wishes.

Despite the growing interest in virtual visits, their use in primary care is very limited in Canada and abroad.[@R4] While many primary care practices have managed to incorporate email or secure messaging, in a survey of 11 countries Canada ranked last, with only 22% of practices reporting that they use email for patient communication.[@R7] Canada ranked fourth (at 16%) when it came to video visits in primary care, possibly due to the fact that reimbursement for these visits has been available in only one of our provinces since 2012. Overall, video visits were marginal in most countries, and only 9% of primary care respondents from the UK indicated having used it. A relatively recent survey across general practitioner practices in the UK indicated that 53% of respondents had no plans to use asynchronous (email or secure messaging) communication, and 86% had no plans to use video for virtual visits.[@R5]

Most evaluations to date have focused on examining either video[@R3] or secure messaging,[@R10] but few have examined the patients' and providers' preferences of one over the other. The Canadian province of Ontario implemented a pilot of virtual visits in primary care, where physicians were given access to a platform with options for synchronous (video or audio) and asynchronous secure messaging with their own patients. The purpose of the pilot was to evaluate the uptake of a platform for virtual visits in primary care, examine patient and physician preferences for virtual communication methods and report on characteristics of visits and patients experience of care.

Methods {#s2}
=======

Study design {#s2-1}
------------

This is a retrospective observational study.

Study setting {#s2-2}
-------------

The Enhanced Access to Primary Care initiative is a pilot project implemented by the Ontario Telemedicine Network, the provincial lead agency for telemedicine, and it is funded by the Ontario Ministry of Health. The project's goal was to explore how virtual care can be implemented in the province of Ontario and the project was a first step towards integrating virtual care services in primary care. Healthcare in Canada is publicly funded. Primary care physicians in Ontario work as independent contractors with various types of payment models, the most common of which are fee-for-service, capitation and mixed models. The pilot project provided primary care providers from five Ontario health regions (including urban, suburban and rural areas) access to a virtual care platform and allowed them to bill for virtual visits. In Canada, aside from one province (British Columbia), primary care physicians currently cannot bill for virtual visits. Primary care providers were provided with a brief overview of the platform by implementation team representatives. Providers could complete visits in one or more of the following communication modalities: secure messaging, audio or video. The project was launched in September 2017, and we reported on data collected until 15 February 2019. The authors were engaged as a third party evaluator to explore the feasibility and value of using virtual visits in primary care.

Participants {#s2-3}
------------

Physicians, nurse practitioners and administrative staff affiliated with participating primary care providers could register on the virtual communication platform. Providers could only enrol patients with whom they had a pre-existing relationship, which in most cases meant they were rostered to the practice. Primary care providers decided how many and which patients they would invite to register for virtual visits.

Intervention {#s2-4}
------------

Two technology companies (Novari Health, Kingston, Ontario, Canada, <https://www.novarihealth.com/evisit-telemedicine/> and Think Research, Toronto, Ontario, Canada, <https://www.thinkresearch.com/ca/programs/evisit-primary-care/>) co-designed with the Ontario Telemedicine Network and participating pilot primary care providers digital platforms that allowed patients to connect to physicians. Local regional health authorities decided which platform will be used in their region. The Think Research platform was used in one region, while the rest chose the Novari platform. Patients could request visits to be completed through secure messaging, audio and/or video. Patients were instructed that the platform is not to be used for urgent care services, but no general guidance was provided in terms of what is suitable for a virtual care visit versus an in-person visit. It was up to the provider to decide what type of additional instructions they want to give each patient on offering them access to virtual care services. Once a request from a patient was sent, the primary care provider receives a notification (on the platform and through email) that a request was made. The primary care provider had to log into the platform to see the details of the request and the preferred communication modality by the patient, but they could respond to the patient through any of the three modalities offered. Providers were asked to respond within 2 business days of the initiation of a visit by the patient. While some recommendations were made by the implementation team members, it was up to the provider to decide how they will incorporate the virtual visits into their workflow.

Both platforms were developed with this pilot project in mind and further product development and improvements were made throughout the evaluation period. The functionalities of the platforms were very similar, with the notable difference that the Think Research platform allowed patients or physicians to request visits (a functionality requested by the local doctors in the region where this platform was used), while only patients could request visits on the Novari platform for most of the evaluation period.

Patients had free access to the platform and accessed it initially through a website link that was emailed to them from the primary care practice. Subsequently, patients could access the platform by visiting the website. No training was provided to patients to use the platform. Patients were advised that they will receive a response within 2 business days of their request.

Four different billing codes were created for this implementation: a minor or an intermediate assessment for audio or secure messaging and a minor or intermediate assessment for video visits. Physicians were paid less than their regular face-to-face visit fees for audio/secure messaging visits (CAD\$15 per visit for minor assessment and CAD\$21.70 per visit for intermediate assessment). Effectively, intermediate audio/secure messaging visits were billed on par with minor in-person visits. Video visits were paid on par with provincial billing codes for in-person visits. Physicians who were in capitation models were paid 'shadow billing' (15% of the full fee).

Data collection {#s2-5}
---------------

De-identified user-level data was collected from both platforms. The nature of the data collected was determined by the vendors and the organisation implementing the technology in the province. The data included patients' age and gender, practice type, communication modality used, visit characteristics (number of messages sent or video sessions completed), timestamps of when visits were requested and completed, reason for the visit and visit resolution type. The two databases were consolidated where they had overlapping variables and analysis was conducted on the combined data set. Some categorical variables in the data were re-coded so that they could be consolidated into one (see [online supplementary](#SP1){ref-type="supplementary-material"} for details).
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After each virtual visit, patients were invited to complete a short questionnaire on the platform. Three questions overlapped across the two platforms: 'How was your experience compared with an in-person visit?', 'Would you use eVisits again?' and 'What would you have done if you did not have access to Virtual Visits?'

Statistical methods {#s2-6}
-------------------

The data were analysed using RStudio, V.1.1.463. Data distributions were checked for normality and outliers. Non-normally distributed data or data with heterogeneous variability across groups used non-parametric tests. Missing data were excluded from analyses.

Patient and public involvement {#s2-7}
------------------------------

Patients and the public were not involved in the design or analysis of the study. However, patients were able to provide feedback related to ongoing product enhancements, some of which were implemented during the evaluation phase. As we did not have direct contact with patients, we were unable to offer them access to the results of the study, but we plan on publishing in open access so that interested patients can access the results of the study.

Results {#s3}
=======

Participants {#s3-1}
------------

### Patients {#s3-1-1}

Between 1 September 2017 and 15 February 2019, 30 753 patients were invited to register for the service by participating primary care providers ([figure 1](#F1){ref-type="fig"}). Of note, 14 291 patients registered, and 14 317 virtual visits were completed.

![Breakdown of total invited patients (n=30 753) according to engagement with the platform.](bmjopen-2020-037064f01){#F1}

The mean age of patient users was 44 (SD 18) (see [online supplementary](#SP1){ref-type="supplementary-material"} for details about the age variable). Those in their 20s and 30s were more likely to register when invited (p\<0.001), but there was representation from all age categories ([figure 2](#F2){ref-type="fig"}). Women were more likely to register when invited than men (p\<0.001) and 69% of users (n=4356/6355) were women.

![Patient age categories across registered patients (n=14 291).](bmjopen-2020-037064f02){#F2}

### Providers {#s3-1-2}

Among the providers who were registered to use the platform, 60% (n=194/326) became users (ie, they had at least one completed virtual visit). With respect to funding models, 74% of these providers (n=144/194) were in blended capitation models, 25% (n=49/194) of providers were in a fee-for-service model and 1% in a salaried model.

Platform use {#s3-2}
------------

### Patients {#s3-2-1}

Over the duration of the trial, 44% of registered patients completed at least one visit. Out of those with at least one visit, 52% (n=3278) had only a single visit. Across all patients, they completed 0.56 visits per month (SD 0.42). We classified patients as low, moderate or high users based on their monthly visit rate. The cut-off between low and moderate patient users was the median monthly use rate (0.47 visits/month), while the cut-off between moderate and high patient users was the lowest classified outlier (1.96 visits/month) ([table 1](#T1){ref-type="table"}).

###### 

Characteristics of patient user types

                          Definition            n      Age    Days to 1st visit
  ----------------------- --------------------- ------ ------ -------------------
  Low patient user        \<0.47 visits/month   3074   45.4   58.2 (61.8)
  Moderate patient user   ≥0.47 visits/month    2504   43.6   22.2 (29.9)
  High patient user       ≥1.96 visits/month    531    44.5   5.2 (10.1)

The low patient user group was significantly older by about 2 years than the moderate patient user group (p\<0.001), and no other pairwise differences were observed. There was also a significant difference among the patient user groups on the number of days between registration and first visit (p\<0.001) with significant differences across all three pairs (p\<0.001) ([table 1](#T1){ref-type="table"}).

### Providers {#s3-2-2}

Providers responded to 14 317 virtual visit requests. The median time it took for the providers to have their first visit after registration was 28.5 days (median absolute deviation 30.4).

There was a large variability in number of virtual visits among providers with monthly visit rates of 0.1--181.3. The average number of requested virtual visits per month per provider was 9.58 (SD 10.1), after outliers were removed (\>1.5 times of the IQR). Providers were classified as a low, moderate or high user based on the virtual visit rate they had ([table 2](#T2){ref-type="table"}). The median (6.74) and the outlier border (44.68) defined group assignment. All three group pairs were significantly different from each other on number of registered patients (p\<0.04) and there were no differences in distribution of provider types (capitation vs fee-for-service) among the three provider user levels.

###### 

Provider characteristics per user type

  ---------------------------------------------------------------------------------------------------------------------------------------------------
                           Visits/ month   n    Days since 1st visit, mean (SD) p=0.16   Number of registered patients median (MAD)\   Capitation/\
                                                                                         p\<0.001                                      FFS\
                                                                                                                                       p=0.079
  ------------------------ --------------- ---- ---------------------------------------- --------------------------------------------- --------------
  Low provider user        \<6.74          95   173.49 (126.52)                          15 (14.8)                                     74/20

  Moderate provider user   ≥6.74           78   128.13 (96.74)                           84 (53.4)                                     56/21

  High provider user       ≥44.68          17   136.06 (96.14)                           232 (195.7)                                   9/8
  ---------------------------------------------------------------------------------------------------------------------------------------------------

FFS, fee-for-service; MAD, median absolute deviation.

Virtual visit characteristics {#s3-3}
-----------------------------

### Completed virtual visits {#s3-3-1}

For the duration of the evaluation period, 14 317 virtual visits were requested. Within the platform that allowed physicians to request virtual visits, 26.4% (1741 out of 6584) of visits were requested by physicians (as opposed to patients) ([table 3](#T3){ref-type="table"}).

###### 

Visit outcomes as defined by physicians at the end of a visit

  ---------------------------------------------------------------------------------------------
  Visit outcome                                                  Number of visits   \%\
                                                                                    (/14 317)
  -------------------------------------------------------------- ------------------ -----------
  Successfully completed visit; no follow-up needed              8197               57.3

  Successfully completed visit; patient to follow-up if needed   3551               24.8

  Incomplete visit; patient advised to come in-person            807                5.6

  Cancelled visit                                                542                3.8

  Active visit                                                   444                3.1

  Blank                                                          420                2.9

  Incomplete; tech issues                                        157                1.1

  Incomplete; no response from patient                           110                0.8

  Incomplete; patient advised to go to emergency department      54                 0.4

  Incomplete; patient advised to go to urgent care clinic        33                 0.2

  Incomplete; other                                              2                  0.0
  ---------------------------------------------------------------------------------------------

Communication modality {#s3-4}
----------------------

### Requested communication modality {#s3-4-1}

When a person initiates a virtual visit, they could indicate the modality in which they prefer the visit to be completed. After excluding virtual visits where multiple modalities were requested (which was possible on one of the platforms), 82% (out of 13 174) of virtual visits were requested to be completed through secure messaging ([figure 3](#F3){ref-type="fig"}).

![Preferred virtual visit modality at time of virtual visit request (n=13 174).](bmjopen-2020-037064f03){#F3}

### Communication modality used {#s3-4-2}

Across the two platforms, 94% of virtual visits involved secure messaging (including visits with multiple modalities) ([figure 4](#F4){ref-type="fig"}). On the Novari platform alone, only 17 visits out of 7545 (\<0.01%) occurred through videos alone and 196 visits (3%) occurred through a mix of synchronous (video) and asynchronous communication. Furthermore, 8% of the visits did not have an associated video or secure messaging communication, and therefore they must have occurred by phone. The median number of audio/video interactions per visit was 1 (range 1--12). A single audio/video interaction was used in 70% of the synchronous visits and 16% included two audio/video interactions. We were unable to obtain the number of synchronous visits from the other platform.

![Virtual visits that used secure messaging (n=13 530).](bmjopen-2020-037064f04){#F4}

### Length and time of day of visits {#s3-4-3}

Out of 12 895 completed visits, 58% of the visits were created and 71% were completed outside typical office hours (08:00 to 17:00), suggesting that at this stage most providers had not incorporated virtual visits into their regular workflow. The average duration of a visit from the time it was requested to the time it was closed was 1.46 days (SD=1.7) after outliers were removed (duration \<7.24 days).

Across the two platforms (n=11 728 visits), 'new health request' (34%) and 'ongoing (chronic) health concern' (29%) were the two most common reasons for virtual visits. [Table 4](#T4){ref-type="table"} provides details on reasons for visit across one of the platforms. When restricting to those two reasons (n=7062), high user patients were more likely to request visits for chronic conditions than were low user patients, while low user patients were more likely to request visits for new health conditions (p\<0.001).

###### 

Reasons for virtual visit requests by patients and providers in one of the platforms (think research)

  Reason for visit request              Requested by                 
  ------------------------------------- -------------- ------ ------ ------
  Request for medication prescription   915            24.0   --     --
  Follow-up to a previous appointment   838            22.0   157    11.0
  Other                                 641            16.8   162    11.4
  New health request                    544            14.3   --     --
  Diagnostic test results               463            12.1   --     --
  Ongoing (chronic) health concern      406            10.7   --     --
  Test results follow-up                --             --     841    59.1
  Discussion about existing condition   --             --     206    14.5
  Discuss medication                    --             --     54     3.8
  Postdischarge follow-up               0              0      4      0.3
  \# total cases                        3807                  1424   

Some categories were not available as option for either patients or providers and are indicated as '--'.

Patient survey responses {#s3-5}
------------------------

### Patients' satisfaction {#s3-5-1}

The majority of patients (87%, n=1495/1716) indicated that virtual visits were similar quality as in-person visits, 12% indicated that it was better and 1% indicated that it was worse. In addition, 99% (n=1460/1474) indicated that they would use virtual visits again.

### Alternatives to virtual visits {#s3-5-2}

When patients were asked what they would have done if they did not have access to virtual visits, 64% (n=1123/1743) responded that they would have gone for an in-person visit and 3% indicated that they would have called their physician (option available only on one of the platforms, see [online supplementary](#SP1){ref-type="supplementary-material"} for details), 8% said they would have gone to a walk-in clinic, 2% said they would have gone to the emergency department, 9% indicated 'other', 9% listed multiple alternative options and 5% indicated that they would have done nothing.

Discussion {#s4}
==========

This evaluation of 14 317 virtual primary care visits, the largest known study of its kind in Canada, shows two main findings. First, when given an option of choosing synchronous (video or audio) versus asynchronous (secure messaging) communication, both patients and physicians overwhelmingly choose asynchronous communication (secure messaging). Second, when patients use virtual visits to connect with their own physician, they use the service only occasionally, and most virtual visits do not require an in-person follow-up.

Strengths and limitations of the study {#s4-1}
--------------------------------------

One of the main strengths of this study is that it provides evidence on the use of virtual visits in independent community primary care practices. As such, it generates insight into what a large-scale implementation may look like in a system where patients do not pay for virtual visits, they connect with their own physicians and they can request visits for any non-urgent issue. Another strength is that the platforms allowed for both synchronous (audio/video) and asynchronous (secure messaging) communication, allowing us to examine both physicians' and patients' communication modality preferences.

One limitation is the regional variability in the ways physicians were recruited, and lack of data on what type of physicians joined and how many refused. Patients' invitation to virtual care was also entirely dependent on the physician's discretion, which may have resulted in a patient sample reflecting physician's biases as to who is suitable for virtual care. More than half of the invited patients did not register and as such it is not clear how generalisable the findings are to the entire patient population. It is very likely that the demographic, socioeconomic and health characteristics of patients who did not elect to use virtual care are distinct from those who chose to participate and future studies should examine these differences. The programme and the technology continued to evolve throughout the implementation period, and these results are representative of the first 16 months of use which may be different from a more mature stage of adoption. Finally, neither communication platforms were integrated into the electronic medical record (EMR) (aside from a report sent to the providers) that may have reduced its adoption among some physician users.

Comparison with other studies {#s4-2}
-----------------------------

### Communication modality {#s4-2-1}

While there are a number of cohort studies that have reported on the use of virtual care within primary care practices, as far as we are aware, there are no studies to date which report on patients' and providers' preferences regarding communication modality. Most studies offer patients either video only[@R6] or secure messaging only,[@R15] and the few that offered both[@R20] did not report on patients' preferences of one over the other. Even though video visits seem like the best substitute for in-person visits,[@R3] our study indicates that both patients and primary care providers preferred secure messaging over video communication. Previous studies have reported that secure messaging is seen to be convenient and fits with patients' and physicians' schedules, and it provides physicians with time to review the patient's case.[@R22] Additional qualitative data from interviews with patient and provider users were collected in the context of this study and will be reported in detail separately.[@R23] Briefly, the feedback from both patients and providers was that they preferred the convenience of asynchronous messaging (being able to respond when they can). Additional benefits included more time to think about questions and responses, as well as having a written record of the visit.[@R24]

We should also note that video communication also requires higher internet speeds and ideally home internet access. Given a significant digital divide in Canada resulting in poor internet access for people with lower income and education, immigrants, older adults and those living in rural settings,[@R25] future studies should explore how these factors affect virtual care use and communication modality selection. Literacy levels will also be especially important for text communication, as low literacy levels can impact patients' ability to use this medium and there are estimates that 42% of Canadians between the ages of 15 and 65 fail to achieve high school level literacy.[@R26]

From this study, we know that younger patients were more likely to register for virtual care services. More detailed demographic, health and socioeconomic data on a subsample of patients were also collected from a subsample of patients and will be soon reported.[@R23]

### Fear of high patient demand {#s4-2-2}

Despite common fears that patients will overwhelm physicians with virtual visit requests,[@R22] the overall number of requests was modest. Most patients who used virtual care only had a single virtual visit for the duration of the trial. In this implementation, 44% of registered patients had at least one visit, rates which are similar to those reported in other studies (51%[@R13] and 52%[@R15]). Furthermore, 51% of active patient users (those with at least one visit) completed only a single visit. This is consistent with other studies, which have shown that 65%--86% of patients have only a single visit.[@R13] Other studies have also reported 1.2--2.4 visits per year per patient user.[@R18] In our study, physicians completed 10 virtual visits per month, with an average of 2.7 messages per virtual visit. The majority of visits were created outside of work hours, which is likely influenced by patient preference, especially for those who work. Furthermore, given the low volume of visits, providers completed most visits outside regular office hours, but that is expected to change if volumes become higher. Failure to incorporate virtual visits into regular office hours as the use of virtual care grows may have a negative impact on providers' workloads and successful adoption of virtual care services. While 58% of visits were generated out of office hours, which may reflect patient preference, physicians could have completed these within office hours as per the terms of the service.

### Do virtual visits replace in-person visits? {#s4-2-3}

The literature on whether virtual visits can replace in-person visits is still equivocal. The percentage of virtual visits that require follow-up varies significantly across studies, ranging from no differences in follow-up rates[@R31] to up to 88% of virtual visits requiring an in-person visit.[@R15] In our study, physicians reported that asynchronous communication was sufficient for 81% of the visits, in that they required no additional follow-up. Physicians only advised patients to go for an in-person visit following 5.6% of the virtual visit requests. Differences in primary care models, patient populations, methods of determining follow-up rates (eg, self-report vs billing data) and differences in the examined postimplementation intervals, all likely contributed to the variability existing in the literature.

Public policy implications {#s4-3}
--------------------------

Many countries are moving towards incorporating virtual visits in primary care.[@R6] Many jurisdictions have been focusing on developing technologies that will allow physicians and patients to connect virtually through video,[@R34] and there have been large investments in private sector companies that provide video visit services in Canada[@R35] and the UK.[@R36] However, this study demonstrates that when virtual care is used by primary care providers with their own patients, both patients and physicians prefer asynchronous communication (secure messaging) over synchronous (audio/video) communication. Given the lower cost and ease of implementation (eg, many EMR systems already offer secure messaging), ensuring that physicians have the means and billing options to provide asynchronous messaging may be a necessary first step before focusing on video visits as some have suggested.[@R34] In this implementation, patients most often messaged their providers to request prescription renewals and to follow-up on previous appointments. In the context of lower billing rates for secure messaging or in the context of platforms with prescription renewal or results follow-up functionalities that do not even engage the physician (such as a model offered in Norway[@R37]), these models have the potential to result in reductions in avoidable in-person visits.

While the literature on various virtual care implementations in primary care practice is growing, it is important to consider the healthcare system in which these virtual care models are introduced. For example, one should consider whether patients are required to pay for virtual visits,[@R13] if they are connecting to their own primary care provider[@R18] and if they are limited to accessing virtual care services only for certain conditions.[@R14] All these factors are likely to affect both patients' and physicians' behaviour. Here, we are reporting on an implementation of virtual care among independent primary care practices where physicians communicated with their own patients; continuity of care was preserved; patients were able to connect with their providers about any non-urgent matters and patients did not pay for virtual visits. Under these circumstances, we found that patient use was modest and 81% of the visits required no further follow-up. Therefore, policymakers who are designing virtual primary care models in similar settings can be assured more that virtual visits will likely replace a significant portion of face-to-face visits and patients will not misuse the access they were given.

Furthermore, expanding access to publicly funded virtual visits for patients and their own providers is also likely to increase continuity of care and improve equity, which may be reduced by private companies filling gaps in care with stand-alone services.

Future research {#s4-4}
---------------

As this evaluation covered only the first 16 months of a pilot project implemented in Ontario, Canada, it is important to re-examine how use has evolved once both providers and patients have had access to the platform for a longer period. Future research should also focus on using administrative data to track the effect of virtual care on in-person primary care utilisation, emergency department visits and hospitalisations, and include control groups. It is also important to explore how various patient levels of in-person primary care use translate into virtual care use. Furthermore, how virtual visits are used to redesign patient flow and what is the appropriate balance of in-person, virtual, synchronous and asynchronous interaction need further exploration. In this study, implementation was still in early stages and many virtual visits were responded to outside regular clinic hours, suggesting that providers had not modified their current workflow to accommodate this type of visit. Interviews with primary care providers exploring workflow integration and physician adoption barriers and facilitators were conducted in the context of this study and will be reported separately. Finally, it is important to conduct such studies within one's own current model of care, as results from other settings may not be directly applicable.

Conclusion {#s5}
==========

The potential of virtual care to address primary care access issues is contingent on using appropriate communication modalities and widespread physician adoption of virtual visits. Physicians' concern that virtual visits will add to in-person visits and increase their workload is common across many countries, and it poses a significant barrier. Our study demonstrates that when they have both options, providers and patients use asynchronous messaging more than synchronous video. Also, when patients use virtual visits to communicate with their own physician, they use them appropriately and physicians' requests for in-person follow-up are very low. These findings suggest that providing asynchronous text communication between patients and providers could improve access to primary care, could preserve continuity of care, and can address physician fears about increased workload.
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